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insulin (abnormal insulin secretion) or its inability to effectively use insulin

(resistance to insulin action in target organs and tissues). More particularly,

patients suffering from Type [l diabetes mellitus have a relative insulin

deficiency. That is, in these patients, plasma insulin levels are normal to high
20 in absolute terms, althoughlthey are lower than predicted for the level of

plasrﬁa glucose that is present.

Type lI diabetes meliitus is characterized by the following clinical signs
or symptoms: persistently elevated plasma glucose concentration or
25 hyperglycemia; polyuria; polydipsia and / or polyphagia; chronic microvascular
complications such as retinopathy, nephropathy and neuropathy; and
macrovascular complications such as hyperlipidemia and hypertension. These
micro-and macro-vascular complications can lead to blindness, end-stage renal
disease, limb amputation and myocardial infarction. '
30
Syndrome X, is also termed Insulin Resistance Syndrome (IRS),
Metabolic Syndrome, or Metabolic Syndrome X. It is a disorder that presents
risk factors for the development of Type |l diabetes mellitus and cardiovascular
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troglitazone), .al pha- gl ucosidase jinhibitors (e.qg., acarbose, mglitol),
megl 1 nt oaeeitg G o S e e (RSl R I SO TAL a2 RRTTRE ARG compounds,
and /or otRaudadtict aRE ekbitiRy @RH WHeR: ribcessay!| trebfherRiwitd Mnl-giapkfe) . For
Syndronme X, the anti-diabetic agents are additionally conmbined with
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Patients 0 do not respond appropriately to oral antj-
15 other insulin-sensitizing compounds, and /or other anti-obesity agents (e.g.,
orlistat or sibutramine). For Syndrome X, the anti-diabetic agents are
additionally combined with pharmacological agents for the treatment of the
concomitant co-morbidities (e.g., antihypertensives for hypertension, \
hypolipidemic agents for hyperlipidemia).
20
First-line therapies typically include metformin and sulfonylureas as well
as thiazolidinediones. Metformin monotherapy is a first line choice, particularly
for treating Type Il diabetic patients who are also obese and / or dyslipidemic.
Lack of an appropriate response to metformin is often followed by treatment
25  with metformin in combination with sulfonylureas, thiazolidinediones, or insulin.
Sulfonylurea monotherapy (including ali generations of drugs) is aiso a
common first line option. Another first line therapy choice may be
thiazolidinediones. Patients who do not respond appropriately to oral anti-
diabetic monotherapy, are given combinations of these agents. When glycemic
30  control cannot be maintained with oral antidiabetics alone, insulin therapy is
used either as a monotherapy, or in combination with oral antidiabetic agents.
These same strategies, optionally in combination with additional strategies

(e.g., anti-hypertensive) can be used for the treatment of Syndrome X.
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sul fonyl ur eas. e “exanples s’ Inc are not
limted to rr&naghtedltaﬂehlo(pr))pégma $olatam:be,rtotﬂxuta;m|dasglybanmcgﬁaitznden such as
G ucagon-lik rrgqepp de- di’&GLP_ 1) and it's mnetics, ducose-insulinotropic
peptide (a B! 4% 2B891%5C i metics, Exendin and it's nmimetics, and Di peptyl

Pr ot easey( nhi bi t gppMePRMidBs, anofr@d; cli’!sgwbﬁm*sdlﬁﬁsé’mé@@;ogaﬁ aRgdvever gl ucose
production and increase the uptake of glucose. Suitabl e exanples include,

but are not mﬁ@n%ﬂn%aﬁ%ﬁtw@ﬁwﬁ fr%jharﬁi the suifanyleegasn Sitaplesgxamples
sensi tizi ng GHHgsitiMaes e, it dre notIfiteAN§ r@badiffie, | N resistance by

enhancing the effects of insulin at target organs 20 and tissues. These
drugs bind and ade)Agentswhichmedininsulitegaretion puntoxs Straagon-like Peptide-

prol i feratory r@‘n{? YRR é%ﬁr‘é‘i@{, - GR300%:- &Qﬁﬁ%tr%gfqﬁéspn‘gg d&'t"%H}H £gses

transcriptio speC| I'C I nsulin-responsi ve exanples of
PPAR- gaihim mgosticst Sxeamdin ghd itshmamatiasdameDipepéd Prbteake intebitode (DPRI)ar e not
limted to (d) Biguanides which decrease liver glucose production and increase the
uptake of glucose. Suitabie examples include, but are not limited to metformin.
(e) Thiazolidinediones, insulin sensitizing drugs which decrease :
peripheral insulin resistance by enhancing the effects of insulin at target organs
20 and tissues. These drugs bind and activate the nuclear receptor, peroxisome
proliferator-activated receptor-gamma (PPAR-gamma) which increases
transcription of specific insulin-responsive genes. Suitable examples of PPAR-
gamma agonists are the thiazolidinediones which include, but are not limited to
rosiglitazone, pioglitazone, troglitazone, isaglitazone (known‘as MCC-555), 2-
25 [2-[(2R)-4-hexyl-3,4-dihydro-3-0x0-2H-1,4-benzoxazin-2-yllethoxyl-benzene
acetic acid , and the like. Additionally, the non-thiazolidinediones also act as
insulin sensitizing drugs, and include, but are not limited to GW2570, and the
like.
(f) Retinoid-X receptor (RXR) modulators, also insulin sensitizing drugs,
30  which include, but are not limited to targretin, 9-cis-retinoic acid, and the like.
(g) Other insulin sensitizing agents include, but are not limited to INS-1,
PTP-1B inhibitors, GSK3 inhibitors, glycogen phosphorylase a inhibitors,

fructose-1,6-bisphosphatase inhibitors, and the like.
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15 (1) Amylin agonists which include, but are not limited to pramlintide, and
the like.

(k) Glucagon antagonists such as AY-279955, and the like.

In addition to antidiabetic agents, therapies may include add-on

20 treatment with anti-obesity agents such as orlistat, a pancreatic lipase inhibitor,
which prevents the breakdown and absorption of fat; or sibutramine, an
appetite suppressant and inhibitor of the reuptake of serotonin, norepinephrine
and dopamine in the brain. Other potential add-on anti-obesity agents include,
but are not limited to, appetite-suppressants acting through adrenergic

25 mechanisms such as benzphetamine, phenmetrazine, phentermine,
diethylpropion, mazindol, sibutramine, phenylpropanolamine or, ephedrine;
appetite-suppressant agents acting through serotonergic mechanisms such as
quipazine, fluoxetine, sertraline, fenfluramine, or dexfenfluramine; appetite-
suppressant agents acting through dopamine mechanisms, eg, apomorphine;

30 appetite-suppressant agents acting through histaminergic mechanisms (eg,
histamine mimetics, H3 receptor modulators); enhancers of energy expenditure
such as beta-3 adrenergic agonists and stimulators of uncoupling protein

function; leptin and leptin mimetics; neuropeptide Y antagonists; melanocortin-
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has not, however, yet been contemplated in the art.
15
Such compounds are structurally novel antiepileptic compounds that are
highly effective anticonvulsants in animal tests (MARYANOFF, B.E, NORTEY,
S.0., GARDOCKI, J.F., SHANK, R.P. AND DODGSON, S.P. J. Med. Chem.
1987, 30, 880-887; MARYANOFF, B.E., COSTANZO, M.J., SHANK, R.P,,

20 SCHUPSKY, J.J., ORTEGON, M.E., AND VAUGHT J.L. Bioorg. Med. Chem.
Lett. 1993, 3, 2653-2656; SHANK, R.P., GARDOCKI, J.F., VAUGHT, J.L.,
DAVIS, C.B., SCHUPSKY, J.J., RAFFA, R.B.,, DODGSON, S.J., NORTEY,
S.0., MARYANOFF, B.E. Epilepsia 1994, 35, 450-460; MARYANOFF BE,
COSTANZO MJ, NORTEY SO, GRECO MN, SHANK RP, SCHUPSKY JJ,

25 ORTEGON MP, VAUGHT JL. J. Med. Chem. 1998, 41, 1315-1343). These
c¢ompounds are covered by three US Patents: N0.4,513,006, No.5,242,942,
and No.5,384,327. One of these compounds 2,3:4,5-bis-O-(1-
methylethylidene)-i-D-fructopyranose sulfamate known as topiramate has
been demonstrated in clinical trials of human epilepsy to be effective as

30 adjunctive therapy or as monotherapy in treating simple and complex partial
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treat rrent sel zures In patients corrp ex partial epil epsy
and sei zur etharapypwith entidliahetin qglentsafpytreamngsﬁszm]d@lybgteaéddlltusm seizures in
the United §t §<§o Europe and nost other nmarkets throughout the world.
Despite the Y %At t opi ramate, having the 10 brand name Topomax(r) is

w dely marketed it has not been used on an add-on

Compounds of Formula | were initiaily found to possess anticonvulsant

15 activity in the traditional maximal electroshock seizure (MES) test in mice
(SHANK, R.P., GARDOCKI, J.F., VAUGHT, J.L., DAVIS, C.B., SCHUPSKY,
J.J., RAFFA, R.B.,, DODGSON, S.J., NORTEY, S.0., and MARYANOFF, B.E.,
Epilepsia 1994, 35, 450-460). Subsequent studies revealed that Compounds
of Formula | were also highly effective in the MES test in rats. Topiramate was
20 also found to effectively block seizures in several rodent models of epilepsy (J.
NAKAMURA, S. TAMURA, T. KANDA, A. ISHII, K. ISHIHARA, T. SERIKAWA,
J. YAMADA, and M. SASA, Eur. J. Pharmacol. 1994, 254, 83-89), and in an
animal model of kindled epilepsy (A. WAUQUIER and S. ZHOU, Epilepsy Res.

1996, 24, 73-77).

25
More recently compounds of formula | have been found to be effective
for maintaining weight loss and in the treatment of obesity, as disclosed in U.S.
Patent No. 6,071,537 (WO 9800130). Thakur et al in W09944581 disclose the
use of topiramate for the treatment of diabetes. A |
30

DISCLOSURE OF THE INVENTION
It has now been found that compounds of the following formula (1):



therapy with anti-diabetic agents for treating Type Il Diabetes Mellitus or
Syndrome X. Conpounds of Formula | were initially found to possess?? APR 2005
ant i convul activity in the traditional maxinmal el roshock seizure
( VES) test%qg"’“ﬂ‘% (SHANK, R P., GARDOCKI, J.F., VAUGHT, P??’E“”ﬁi\‘ws C. B.,
SCHUPSKY, J.J., RAFFA, R B. DCDGSO\I s. J. NCRTEY S. O, and MARYANOFF,
B.E., Epilepsi a 1994, 35, 450 46 .xSubsequent st udi es reveal ed t hat
Conpounds of Fornul a | WereRaI sd hi ghLyCEpPSEtNRin the MES test in rats.
Topi ramate was 20 al so found 't ely bl ock seizures in several rodent
nodel s of epilepsy (J. NAKANURA —~TARRA, T. KANDA A ISH I, K

| SHI HARA, T. SERI KAWA, 4. YAMAR# ang3M  SASA, Eur Phar macol . 1994,
254,83-89), and in an animal nodel of kindled epil éBsy (A. VAUQUI ER and S.
ZHOU, Epilepsy Res. 1996, 24, 73-77). 25 More recently corrpounds of
formula | have been found to be effec V or, mai n%Dgl ni n ht | oss and
in the treat ment $PRETEHELIE { ordsHaiand é?g Rn Rjapd R deghesgin, 537 (WO

9800130). e for the
treat ment of a}g?éggbe"zigteg%j #@&%@WW—%& kl@%\ﬁ'ﬁ%%q%et'éggénow een found
t hat conp®undsfired hdreinf atd osefuign thor redtenenk pf TEp& 1 DidtiRe 2 OEHiItWOaAY 2/ 061211)
PCT/ US01/ 50810 R5 (1) wherein Xis 0 or CH2, and R, R2, R3, Rand R5 are as
defi ned here M”dr adm ni stered in conbination with one or nore

anti-di abetic agents, as 5 defined herein, are useful in the treatnent of

Type || Diabetes Mel|itus and  Syn X. DETAILED DESCRI PTI.ON OF THE
Ve s anetes Wl E8HASCRIFYIBN 8%k PR R RRED EMSODMERTS

The sulfamates aof the invention are of the following formula (1):

10
X 1
=5 / _-CH,OS0O,NHR
R2
R R D)
wherein
Xis CH2 or oxygen;
15 Rt is hydrogen or alkyl; and
R2, R3, R* and Rs are independently hydrogen or lower alkyl and, when X
is CH2, R¢ and R5 may be alkene groups joined to form a benzene ring and,
when X is oxygen, R? and R3 and/or R* and R5 together may be a
methylenedioxy group of the following formula (Il):
20
RE ><O\ %
R’ _
O % (1

wherein

Ré and R7 are the same or different and are hydrogen, lower alkyl or are
25  alkyl and are joined to form a cyclopentyl or cyclohexyl ring.
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The sulfamates of the invention are of the followng formula (1): 10
CH2CSO2NHR RZ (1) wherein X is CH2 or oxygen; 15 Rl is hydrogen or al kyl;
and R2, R3, R4 and R5 are independently hydrogen or |ower alkyl and/ AWR]é%F)
is CH2, R4 and R5 nay be al kene groups joined to forma benzene ring and,
when X i sWEYHEA® R2 and R3 and/or R4 and. Rs together nRGT/HE1Z0840

nmet hyl enedi oxy group of the foIIovm' ng fornul a (II) 20 wherein R6 and Ware
t he sane or diff rent Ignd ar 5 al kyl and are

d
joined to forma &yQ:Pa 8HF‘S/I' rg\g%rt?éw \P%ﬁmj %(¥°ﬁ°? %{5\% % ¥9E3%0 0 2/ 0612
1 0 PCT/ USOHeW@hWaddWsB%deF“AFRW thﬁ)d@;%@ﬁpgﬁ‘sﬁécn ¥h ifdlugdout 1 to 4

dt
car bons, such as i So-p ﬁ% throu hout this
speci fi catl @ngfﬁkﬁﬁmb@ncbw éh%‘]ma“ﬁthbvlegf@héﬁl fQTH%"I aleﬁs BRYIR’@reups f or

eyl oo piRaE e A heft Sna o GR3tud, il SE RO 7R AVt ors me. Lo

forma bgnzemenrX ROCHYSRE ah@ RE taybconBing €6 fstmXa ®enkéendring fuseddo the 8-, R4 and
R5 are defined by the alkatrienyl group =CCH=CHCH=. A ﬁfgrtl cul ar group of

conmpounds ofmefithened X-¢antainingtringt .o & @nd RX dre definest ydhe akdtrispyhg@Rpand R3

and R4 and goé%eghéh are net hyl enedi oxy groups of the formula (I1),
wherein R6 a bot h hydrogen both alkyl or combine to forma spiro

cycl opentyl or cyclohexyl ring, in particular where R6 and R7 are both

al kyl such as nethyl. A second group of compounds is that wherein X is
A particular group of compounds of formuia (l) is that wherein X'is

10  oxygen and both R2 and R? and R* and RS together are methylenedioxy groups
of the formula (ll), wherein R® and R’ are both hydrogen both alkyl or combine
to form a spiro cyclopentyl or cyclohexyl ring, in particular where R and R” are

both alky! such as methyl. A second group of compounds is that wherein X is
CH2 and R#* and RS are joined to form a benzene ring. A third group of

15 compounds of formula (1) is that wherein both R2 and R3 are hydrogen.

The compounds of formula (l) may be synthesized by the following
methods:
(@)  Reaction of an alcohol of the formula RCH20H with a

20 chlorosulfamate of the formula CISO2NH2 or CISO2NHR! in the presence of a

base such as potassium t-butoxide or sodium hydride at a temperature of about
-20° to 25° C and in a solvent such as toluene, THF, or dimethylformamide
wherein R is a moiety of the following formula (111):

25 RY R (1)

(b) Reaction of an alcohol of the formula RCH20H with
sulfurylchloride of the formula SO2Cl2 in the presence of a base such as

triethylamine or pyridine at a temperature of'about -40° to 25° C in a solvent

8



CH2 and R4 and RI are joined to forma benzene ring. A third group of 15
conpounds of formula (1) is that wherein both R2 and R3 are hydroge(rj}z 71/3?32005
5

conpounds W yienil a (1) may be synthesized by the foll omjp)gj 01@é4h0
Reaction of an alcohol of the fornmula RCH2ZOH with a 20 ¢ dmat e of

the formula Cl SO2NH2 or CI SO2NHRL in the presence of a base such as

pot assi um t -soah az idikthyretseds unethy@ne delodte o perjuee &t echierostifaibaiithe - 20 t o 25
Cand in a oI ve Ecﬁ_&é} Eol uene, THF, or dinethylformam de wherein Ris
a noiety of EF ﬁgprrrula(ill): 25 (b) Reaction of an al cohol of
the formul a RCHZO—l with sulfurylchloride of the fornula SO2CI2 in the

presence of a base such as triethylam ne or 5“ dine at a tenperature of
about -40 to 25 Eherchéprgwlfﬂéﬁpfti\ez‘ovnmpﬁczmg RO! 0ByOba? begeatsd 0501/ 50840

The Tor Ml RGOSR AT By WBL P e S O b s SRR BTy
then be reacsrowan{sswas%tmﬁ@cm&.am LG B Dbl 2 b PRRREBH LT of

abut 40 to in a solvent such as nethylene chloride or acetonitrile to
produce a ccfw‘pmd@éli)oﬂhefreﬁmnaco(ﬂﬂ)tlona'f% (p)aretalsmdesaidiedibynk Tisvchigbetare al so

described by, T etrahedron Lett., 1978, 3365. 10 (c)
o)t TRRURBLR Gl ire 5

Reaction of 'hé c orosu with a netal azi de such as sodium
azide in a solvent such as net hyl ene chloride or acetonitrile yields an

Tetr ahedibn' Lot t [©)1o78e38i SRR SR SHER REPETOTREN b atlebifs s " "
conpound of 4@k @E's%d(drﬁ a%@ﬁﬁ'ansof\?/en{ %Wﬁ' ﬂaﬁméﬂé &ﬂér’i’dé/él‘ &elémtnle

hydr ogenation, e.g. a nobl e netal and by heatin h copper

metal in a M@S/éfhtazgi%hlf%t@ ofrthenferoria R%Z@SQ(&NSW@S fesasibed| Mf the fornul a
RCH2OH may lWed%yafabllaﬁ in Tetrahedron Lett. 1975, 2455. The azidosulfate is then
reduced to a compound of formula (1) wherein R is hydrogen by catalytic
15 hydrogenation, e.g. with a noble metal and H2 or by heating with copper metal

in a solvent such as methanol.

The starting materials of the formula RCH20OH may be obtained

commercially or as known in the art. For example, starting materiais of the
20 formula RCH20H wherein both Rz and R? and R#* and RS are identical and are

of the formula (1) may be obtained by the method of R. F. Brady in Carbohydr.
Res. 1970, 74, 35 or by reaction of the trimethyisilyl enol ether of a RsCOR?
ketone or aldehyde with fructose at a temperature of about 25° C, in a solvent
such a halocarbon, e.g. methyiene chioride in the presence of a protic acid

25 such as hydrochloric acid or a Lewis Acid such as zinc chioride. The
trimethyisilyl enol ether reaction is described by G. L. Larson et al. in J. Org.
Chem. 1973, 38, 3935.

Further, carboxylic acids and aldehydes of the formulae RCOOH and
30 RCHO may be reduced to compounds of the formula RCH,OH by standard
reduction techniques, e.g. reaction with lithium aluminum hydride, sodium

borohydride or borane-THF complex in an inert solvent such a digiyme, THF or

9



commercially or as known in the art. For exanple, starting materials of the
20 formula RCH2OH wherein both R and R3 and R* and RS are identical and are
of the formula (11) may be obtained by the nethod of R F. Brady ZinAPR 2005
Car bohydr. Res. 1970, 14, 35 or by reaction of the trinethylsilyl enol
ether of WO REEB ketone or al dehyde with fructose at &T&IPETIEtUre of
about 25 C, in a solvent such a hal ocarbon e.g. nmethylene chloride in the

resence of i r s Acid such
P oo e cnigRehs 8t bieMbbradiz Al R; AP G 08; S A5kl SRS, Thed by G
L. Larson elowuske. ml'MoﬂierrCBgnthe(ﬂJﬂeacﬂcSh‘éB,,2rﬁ&d393§es Egrtondd (1@22)boxyl i ¢ aci ds

and al dehydes of the fornulae RCOOH and 30 RCHO nay be reduced to conpounds
of the formula RCH2OH by standard reduction techniques, e.g. reaction with

l'ithium alum numhby&fm;si@ncﬁsqshfamulbwh@mqisd béénae b\% gro¢sls giebBEex in an
inert solvent such a dlﬁ%é @QﬁTHE or APR 2005 02/ 06421 0 PCT/ USO1

/ 40840 tool dEpEatanty ey Nop. 2&@(96? W Ne-5.88%3e7. whigh as& descri bed by

H O Housg,idp EOr MetpdefReactions”, 2nd Ed., pages 45 to 144
(1972). The écopr)r%oundspoaér%r mula | may al so be nmade by t he process discl osed

5 US Patents: No.4,513,006, No.5,242,6942, and No.5, 384,327, which are
| ncor porat ed_ by +5. ey 8056 StAbtny T HIRY 8000 KRG Rdméackude (he

various individ er s ~as facema t he
various al ptel antthelratamatdsitiensoit s.g., e various d)@ha)wnarhxétaabmmér&s pI ane of

oxygen bt e B ARE AR 6,40° GBSt Seuo. BRRARIGR! i R SaRE ol e of
the 6-menb @rqbéséagnn&nbrefs (f'bgtth&o%%ﬂto?thﬁTg‘tﬂyl%ﬁédlBWgﬁobﬁﬂ‘flf@r@ of Type

I dlabetes mel i tus ndrone X | ut are no ted to,

sul f onyl ur eftachegghithe ﬁﬁd‘@s§lda@éﬁtesﬁ-mﬂﬂw$rﬁd)dn@y insulin secretion,

bi guani des, thiazolidi nedi ones, PPAR- ganma agoni sts, Retinoid-X receptor
(RXR) nodul ators, insulin sensitizing agents, alpha-glucosidase inhibitors,
i nsulins, snmall Antirdiabétc agemtssiseful fandhe freatment of Type |l diabetes mellitus

15 and Syndrome X include, but are not limited to, sulfonylureas, megiitinides,
agents which modify insulin secretion, biguanides, fhiazolidinediones, PPAR-
gamma agonists, Retinoid-X receptor (RXR) modulators, insulin sensitizing
agents, alpha-glucosidase inhibitors, insulins, small molecule mimics of insulin,
Na-glucose co-transporter inhibitors, amylin agonists, glucagon antagonists,

20 and the like.

Suitable examples of anti-diabetic agents inélude, chlorpropamide,
tolazamide, tolbutamide, glyburide, glipizide, glimepiride, repaglinide,
metformin, rosiglitazone, pioglitazone, troglitazone, isaglitazone (known as

25  MCC-535), 2-[2-[(2R)-4-hexyl-3,4-dihydro-3-ox0-2H-1,4-benzoxazin-2-
yilethoxyl-benzene acetic acid, GW2570, targretin, 9-cis-retinoic acid,
ascarbose, miglitol, L-783281, TE-17411, T-1095, BAY-279955, phlorizen,
pramfintide, regular-acting insulin, short-acting insulin, intermediate-acting
insulin, long-acting insulin, inhaled insulin, insulin analogues, acetohexamide,

30 buformin, glibornuride, glyhexamide, glymidine, linogliride, palmoxirate,

zopolrestat; etoformin, gllicalzide, glypinamide, and the like.
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Na- gl ucose co-transporter inhibitors, amylin agonists, glucagon antagonists,
20 and the like. Suitable exanples of anti-diabetic agents include, 77 APR?%S
chIorpropaqu%mq,golazanlde t ol but am de, gl yburi de, g|lgk%1 gH(QL;neplrlde
repagl i ni de, ormn, rosiglitazone, pioglitazone, trogll azon

i saglitazone (known as 25 MCC-555),

2-(2-[(2R) - 4- hexyln- é’ddﬁrdﬂitb)éﬂ\h@ra&eﬂﬁ@gédﬂslad%b@ﬂ@éﬁéﬂtlﬂra?geryé el fiesiyde benzene
acetic acid, GA570 argretin, 9-cis-retinoic acid, ascarbose, mglitol,
a8, TEAREReSIyaGHIRESUGS TS Ra DUIATORS ABAZINdgk BROFRRACIBINe.

regul ar-act i pRedMistdhZife, pHaRtdrmitd, idiahiIBRopdr) mdzHdl eeslitedrmact ing i nsulin,
| ong-acting insulin, inhaled insulin, I nsul i n anal ogues, acet ohexam de, 30

buf or mi n, gl Phemirepaeclaginem epbedire, ayinpzingi fleoxetingogpriralinr fepfluramine: at e,

zopol r est hﬁﬁ@ € ike. 10 2 7 APR
2005 WO Ogl 08%%’%@%@#}‘ GU%ISB ’é%oE)l(%dggg@ﬁ ?%rﬁg%)'aﬂgﬂ)tsﬁ%sa%eti c agents,

add- on t her aptothiotaraime, tesiegieionel axendralnneé, mwdbetllyeageadsltlsmdhemlasr| i stat,
si butram ne, mazindol, benzphe hen 2| ne nterm ne,

di et hyl propi gy arlﬁaozinﬁ[ﬂ’gfa adé {3‘%]% W'tRp%ﬁ‘SﬁfY SB%n%FE?fﬁeandéoﬁhedrl ne,

qui pazi ne, f hysotigidentic agentsr al i ne, fenfluram ne, 5 dexfenfluram ne,
aponor phi ne, Exendi n, dehydroepi androsterone, etiochol andi one,

t est ost erone, oxandrol one, and the like. In addition, therapies nay also

include agd-on trgaugBAheid hhaMrind BS}ﬂHFo?rﬁ@X"/erﬁhé Sndirgthe” dnhepol i pi demi ¢
agents. 10 As used herein, the terns “Syndrome X", "Metabolic Syndrome" and

"Met abol i ¢ SyMetebatic xynareae X nehal mean §(S¥9(§’é‘i’e"tth%1ttpfﬁﬁ%'§érﬁt5§ fagtars fpatheor s f or
the devel opaeiiofhedtBeryol IAGBBEIR EMRHS hH it L1 M Arase Ay gll sease and

is characterized by 1nsulin resistance and hyperinsulinema and may be
acconpani ed bharanteriged byrrsulin resistance Iaodnhmeﬁns(dhr)elglam&@aymeol er ance,

(0150 15 1Ll st A 0 ok ARSI R Gl

The abllltyo e CO ered 1n co iron' vvlth
an anti -dSabthxabeamr(t dyeligidezaia, {d)gepettecSiamahe ¢e)nadidsity.us and Syndr one X is

The ability of the compounds of formula | administered in combination '
with an anti-diabetic agent to treat Type |l diabetes mellitus and Syndrome X is

20 based on the following case studies.

EXAMPLE 1
Case Study A (PT #2 ES)
The patient was a 59 year old female with a 6 year history of Type |l

25 diabetes. For the past four years the patient was being treated with insulin
(70/30). At the start of treatment patient's weight was 236 Ibs, measured
cholesterof was 316 mg/dl and measured glucose was 166 mg/dl. The patient
was started on Topiramate for treatment of seizures and titrated to 75 mg a
day. After 2 months of treatment, the patient indicated that her blood sugar had

30 improved significantly to where she was using the insulin less often. After 11

- months, topiramate dosage was increased to 200 mg b.i.d. After one year, the

patient's weight was 225 Ibs and Hbg A1C was 6.94 %. After 16 months,
patient’s fasting glucose was 89 mg/dl. After 18 months, patients indicated that

"



20 based on the foll owi ng case studies. EXAMPLE 1 Case Study A (PT #2 ES)
The patient was a 59 year old fenale with a 6 year history of Typ WIAP‘ @pfh
di abetes. For the past four years the patient was being treated w Rn in
(70/30). At the start of treatnent patient's weight was 236 |bs, neasured
chol est e 20881816 ng/dl and neasured gl ucose was 166 RETASOUSTRG pati ent
was started on Topiramate for treatnment of seizures and titrated to 75 ng a

day. After hs. of t atl e |nd cat er_ bl ood sugar
had 30 irrpr§9 ré?absrﬂr?q %éf?? 53"%2 XX% rgﬁéec\lhg f%) &@ \ph‘%{eﬁéss of ten.
After 11 npmvt’mslytmmdw@ére rdmgagsem@snmrmrgmsmb m@/@oo mg b.i.d. After one
year, the patient's weight was 225 | bs and Hbg ALC was 6.94 % After 16

nonths, patient's fasting glucose was 89 ng/dl. After 18 nonths, patients
indicated that 11 2 % APR 2005 WO ogmmj@zpcw US01/ 50840 hone neasured

bl ood sugars were consistently | ess than 120 , Whereas previously
bl ood sugars ranged between 150 %&&M&Iﬁmwpw 2 5 Case Study B
(PT43) The pall efile pafed Wit 4981e s'udrm%ns mﬁ§5§le5rﬁnf‘s%ry?6?%gé)’l of Type I

di abetes. At the start of treat
G ucotrol  (igbefEsziAtdhe ataﬂ'umﬁtmgtnnantr;@)atlalntdw\eiaghw&m /Idfs/GﬂJhetr«platl ent was

eport od ¢ ni@ipElen 3T RakBraAl ahE s p e b Ther e Hop AR Bhsei he of
300 ny/dl t @pirarase (80 Mgbda)s ugkerst monfer trattellent Afdtient 2ponsd ktsat t he

pati ent nd| cated average bl ood sugar |evels of 80-140_ ng/dl and wei ght
| oss to 972 PHE. m@mgp‘@ dsti9aEs Rakipppee: flopra pgseline gER was a 69

year ol d mahRadiidy mao&sugéﬂs d?'ﬁb%gdpfAf?Br@ﬁbﬁﬁrs tHE béarenft Pdida®ad ment ,
patient's wei ght was 201 .3 % and bl ood
average blood sugar levels of 80-140 mg/d! and weight Ioss to 272 Ibs.

EXAMPLE 3
15 Case Study C (PT #5 CL)
The patient was a 69 year old male with an 8 year history of diabetes.
Prior to treatment, patient’s weight was 201 Ibs, Hgb A1C was 9.3 % and blood
sugar was 309 mg/dl. Patient was taking Glucophage (metformin
hydrochloride) at four 500 mg tablets/day (2 tablets in the morning, 1 tablet in
20 the afternoon and 1 tablett at night, for a total of 2000 mg/day), DiaBeta
(glyburide) at at 10 mg twice a day (total of 20 mg/day) and Rezulin
(troglitazone) at 200 mg/day . Patient was started on topiramate at 75 mg b.i.d
(150 mg/day). Patient indicated that blood sugars were “doing better”.
Topiramate dosage was increased to 150 mg b.i.d (300 mg/day). at which time
25 the patient was able to stop Glucophage due to improved sugar control. After
15 months patient’s weight was 190 Ibs with blood sugars controlled on 100 mg
topiramate in the morning, 200 mg topiramate at night (Total of 300mg/day),
DiaBeta at 10 mg twice a day and Rezulin at 200 mg once a day.

30 EXAMPLE 4
Case Study D (PT #6 WD)
The patient was a 62 year old female, with a history of elevated blood

sugars and a weight of 188 Ibs. At the time of initial treatment, patient’s blood
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sugar was 309 ng/dl. Patient was taking G ucophage (metformn

hydr ochl oride) at four 500 ng tablets/day (2 tabiets in the norning 7 2PR 2005
tabl et inw@odhaeafternoon and 1 tablett at night, for apdeta) s, 2000

ng/ day), DiaBeta (glyburide) at at 10 ng twice a day (total of 20 ng/day)
and Rezulin (troglitazone) at 200 ng/day. Patient was started on topiramte
at 75 ng b. isugar 5@ 2ayngldy)Pateat ivaatstaradi aratopiratriade, tidatesttoslifamg wer e

o day) et SaeORE OB G R e B AR Qe e due o

i nproved sugabnmemart@lntsAfobersugiﬁamagmurnatel@!pter $O(mu@1§ugms 190 I bs with
Cop ranat e JRSATRY ot 197 TI0GechutRbiaonds ;T8 Mook cardorrig 5 MOEb a8 day and
Rezulin af 206bAMC @ﬂse% mroﬁgy%wénﬂbt@@%@a& wax uieréé’s%d% 200 mghe

pati ent was a 62 ég old female, with a |stor?/ el evat ed bl ood “sugars
and a wei ght/ da vitiglabeeasnred pigog ,sH@ar@fat At tng(dl chelgsteeritat 2BAtm@&At ' s bl ood

12 7 2 APR %rnéﬁc@gé&%%@ @5 %@edsmbs%% éﬁ&é%és‘lle toPatient
was started on t H;rra&e, }m!&:ﬁ ted to * t?r&ceuéd y. T eéobatlent was
al so prescr i $epltaking e Argarty foi igwprov s@ar:con ntOus topeanicernts ababit ood sugar
averaged in tgﬁhﬁqgg &pa atelvfagﬁe%ggé% tgq@gu{g&ﬂggx }%g ?g/gggfmachol est erol
at 278 nyg/ dl éjl \ After one
year, topr ammteﬁtsim@mmmswonm eﬁmnﬂsugarQ%rérgapd”tedaipmg wail.| Bdb neasur ed

bl ood sugars_at 14

500 g/l FRERied tgRe et a0 el sapRsroleS mepeu Bl at BBIAR! ng the

Amaryl due ttﬁglye@,rm 1DBgAG/dCamd Hgbm@uﬂstp%poncerns about wei ght | oss,
topi ramat e was decreased to 100 ng / day. After 21 nonths, 10 patient's

wei ght was 170 I bs, blood sugars were reported doing well. Lab neasured

gl ucose was 115 nifﬂedébov@*l%cﬁéé %cﬁﬂ! tHAShEBAT dHRthistatidAGf TBBifimatelif | 9 yceri des
at 106 ng/dl and HgbAl C at

13 combination with an ant| dlabetlc agent consistently improved the status of
markers of diabetes mellitus, including bload glucose, glycosylated hemoglobin

(Hgb A1C), and triglyceride levels.

Thus, for treating Type |l diabetes mellitus or Syndrome X, a compound
20 of formula | in combination with an anti-diabetic agent or agents may be
employed comprising administering repeated oral doses of the compound of
formula | in the range of about 25 to 300 mg once or twice daily and repeated
doses of the anti-diabetic agent or agents at therapeutically effective dosages.
The therapeutically effective dosage for anti-diabetic, anti-hypertensive and
25  hypolipidemic agents disclosed herein may be readily determined by those
skilled in the art based on standard dosage guidelines.

As used herein, unless otherwise noted, the term “therapeutically
effective amount”, means that amount of active compounds or pharmaceutical
30 agents that elicits the biological or medicinal response in a tissue system,
animal or human that is being sought by a researcher, veterinarian, medical
doctor or other clinician, which includes alleviation of the symptoms of the

disease or disorder being treated.
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The above studies show that the oral adm nistration of topiramate in 15
conbination with an anti-di abetic agent consistently inproved the status of
mar kers of di abetes mellitus, including bl ood gl ucose, glycosylated?/ APR 2008
henogl obi n gl—gb Al C), and triglyceride levels. Thus, for treating Type ||
di abet es"HEP'#¥lUs or Syndronme X, a conpound 20 of for MATAVIIEMEonbi nati on
with an anti-di abetic agent or agents may be enpl oyed conpri sing
adm ni stering repeated oral doses of the conpound of forrmula | in the range
of about 25 to 300 ng once or twice daily and repeated doses of the
anti -di abeti c ay§¥herei thegrasentanvention apdinectedtd thecddraimistratiodofages. The

therapeutical |,y effective dosage .for anti-diabetic nti-hypertensive and 25
hypol | ot derEn it intcar dBe a8 My s Plian o ar¥BREATEy | hoce
skilled in difsetiardr diaseshapmassiagidar sgshs agitergpédtilalip effecte misast” BRAIRI N,

unl ess otherwi se noted, the term"therapeutically effective anount”, neans

that anmuntMea" &t aReUs ALBEFPERIPatetRaents ke tagethgfcift Wt & elicits the

bi ol ogi cal QmHTREd eifbd olitRSPRMERIEE Holbdie s MYGERR resphsB FOF human that
i s being sought by a researcher, veterinarian, nedical doctor or other

clinician, sMamte.thelthrrapewtioaby eectie amnoumicof spmpirationdhetaR¥  di sease or

di sorder bel r - : 14 Wer ei n

t he presen?é%gﬁﬁéﬁﬂ{néﬁnégﬁfgﬁgﬁ%%ﬁ%@ﬁé%ﬁgﬁ%%ﬁég‘%é@mi nati on of
one or nor eagamt wooid/bk Seramdemtiofdive cempandd ohformulan@) andatiiel amaorsthedt | ¢ or

ot her ar macol ogi.cal.. agen "therapeutically effective nmount” shall 5 nmean
Chat - anblnt G ENPRUSRIHERAL Fioh WO ekt CoPHIEs T SogReHaly b8VE at < ho

conbi ned efdeatiined effettanatis tiskrspeeitally effestiveal Furthereidivili ietecbghigegse. For
exanple, the therapeutically effective apount of conbi nation therapy ‘
conpri sing %Yd?ﬁ%?@ﬁ‘?éi“i B ag%/th%t B3RP GaRRICHEOMBINALIPA thargPuWHN 8n ant i - di abet i ¢
agent woul dhbgpelfcaufREIR afBant @8R HeRImpiRIaBdNa, the)ardishtioheheanount  of

10 the anti-diabetic agent that when taken together or sequentially have a
conbi ned efqaseroukRf foanyladh apelaritiapmpust phibpiand-dipbrticRaentit will be
recogni zed ngividually may or may not be therapeutically effective.

Wherein the present.invention is directed to the administration of a
combination, the compounds may be co-administered by any suitable means,
| simultaneously, Sequentially or in a single pharmaceutical composition. Where
20 the compounds are administered separately, the number of dosages of each
compound given per day, may not necessarily be the same, e.g. where one
compound may have a greater duration of activity, and will therefore, be

administered less frequently.

25 The compound(s) of formula (1) and the anti-diabetic agent(s) may be
administered via the same or different routes of administration. The
compound(s) of formula (I) and the anti-diabetic agent(s) may be administered
via the same or different routes of administration. Suitable examples of methods
of administration are orally, intravenous (iv), intramuscular (im), and subcutaneous

30 (sc). Compounds may also be administrated directly to the nervous system
including, but not limited to the intracerebral, intraventricular,
intracerebroventricular, intrathecal, intracisternal, intraspinal and/or peri-spinal

routes of administration by delivery via intracranial or intravertebral needles

14



by one skilled in the art that in the case of conbination therapy wth a
therapeutically effective anount, as in the exanple above, the anmount apf Jdhe
conmpound of forrmula (1) and/or the anobunt of the anti-diabetic agent 15

i ndi vi dualWQ 0nee#2idr may not be therapeutically effecti vePCTAHENEP#¥OL he
present invention is directed to the admnnistration of a conbination, the
conpounds ma e co-;adm nister by any .suitable neans, _sinmultanegusly,
cequent | al 1y 3upSr ERBER Bl op il dYies mpie FemBRndiplLdonaiant
conpounds  ar gndithd amtbHiabetk seRRisRirely)oe ddimintarearacebrddrstagafuieinegash
conpound gi ven per day, may not necessarily be the sanme, e.g. where one
conmpound nayorh%{%én%t""@' @Q{@%nsd gF i NPT %{B‘gﬁe\f/\i fitnes dygngitig CC?-H%‘? Qfg}ee, be

adni ni st er edineessy, LhRAUESHY YN dieRledt? siy@Riimd(s) of formula (1) and the
anti-diabetic agent(s) nay be adm nistered via the sane or different routes

of administration. The conpound(s) of fornula (1) and the anti-diabetic

agent (s) may be ol i : i
agm' ni( s% r at %/on. gﬁ@@%ﬁ%&gggsn%?ﬂggaoﬁlﬁﬁ%%g\% bgfrgéﬁ%?d%}esrwgpi ntﬂésr'ee oral ly,
i ntravenous $kilted,in it a,ransloull gary Withjthe pardicslabcarnpourdusedothé styde conpounds

may al so be mnistrated direc to the nery, stem_jncl udi ng, but not
limted to t W’ﬁir QB%*#@%P@*F”,Q%? hﬂtﬁg\yg aﬁetx&glagp%g Fﬁ%ﬁ”&%@%w@(}%m ricular,

i ntrathecal , disgddeasdrifitRnna additiin;, &spirs absavidéd with &id paticula patiemibcasy of

adm ni stration by delivery via intracran r.intravertebral needles 14 2

) Vi jal _ or,
"2 APR 20%5 Y@nte%,/Beuging Paieht 8§9&/@88W9'gbhcﬁ’l%r““&%19 REPSUAHANAY Wi t hout

punp devi ceseonddnifMiBREBSES WillleshiPinHe Aeéd to adiidl dob&yeant | - di abetic agent (s)
may be adm ni stered according to sinultaneous "or alternating regi nens, at

the sanme or different tines during the course of the therapy, concurrently

in divided or sin : e%?—:fr ; : 1N e
readily determ neﬂé g?‘g?ﬁg?én?% I ln}nﬁbgnﬁ@?nﬁgﬁjﬂr?}egﬁed@ %r%qyo\%r%%g% F%Fﬁu%ﬁe
particul ar ceemppusidg tizespedfied inpedients indbeispecfiecamonntst aewst reragyproduathe
preparation \%ﬂ%htrggui?sq%ﬁ@&%%di@ct@/ﬂ%m combinations of the specified ingredients in

the specified amounts.

To prepare the pharmaceutical compositions of this invention, one or

more suifamate compounds of formula (1) are intimately admixed with a

20  pharmaceutical carrier according to conventional pharmaceutical compounding
techniques, which carrier may take a wide variety of forms depending on the
form of preparation desired for administration, e.g., i.v. sterile injectable
formulations will be prepared using appropriate solubilizing agents. A unit dose
would contain about 15 to 200 mg of the active ingredient. Topiramate is

25  currently available for oral administration in round tablets containing 25 mg, 100
mg or 200 mg of active agent. The tablets contain some or all of the following
inactive ingredients: lactose hydrous, pregelatinized starch, microcrystalline
cellulose, sodium starch glycolate, magnesium stearate, purified water,
carnauba wax, hydroxypropyl methylcellulose, titanium dioxide, polyethylene

30  glycol, synthetic iron oxide, and polysorbate 80.

While the foregoing specification teaches the principles of the present

invention, with examples provided for the purpose of illustration, it will be

15



di sease condition. In addition, factors associated with the particul ar
patient being 10 treated, including patient's sex, age, weight, dijet ppft )00%®
of admi nistration and concomtant diseases, will result in the need to

adj ust dosages. As used herein, the term"conposition” is intended to
enconpas¥OoP2¢@Huct conprising the specified ingredi erRE/I501/50880 specified
anounts, as well as any product 15 which results, directly or indirectly,
from conbi nat i ons the specified.ingredients in the eci fied amounts. To
prepar e thénﬁ?{a{‘])ﬁ&?@a&tf‘]%gra%%%%@?fWVSﬁEO”o?“CPmPéS?%%'E?ﬁt@ USdfe or more

sul famat e gamgieHs dedaptationt Embar ModifidstonsRiicoRicabhihia e sepewftie a 20

phar maceutical carrjier according to conventional pharmaceutical conpoundi ng
t echni ques flRKINGC'3iEsanet thaia savisalents: wi de variety of forms depending on the
formof preparation desired for admnistration, e.g., i.v. sterile
injectable formulations will be prepared using appropriate solubilizing
agents. A unit dose would contain about 15 to 200 ng of the active
ingredient. Topiramate is 25 currently available for oral adm nistration in
round tablets containing 25 ng, 100 ng or 200 ng of active agent. The
tablets contain sone or all of the followng inactive ingredients: |actose
hydr ous, pregel atinized starch, mcrocrystalline cellulose, sodiumstarch
gl ycol ate, magnesium stearate, purified water, carnauba wax, hydroxypropyl
nmet hyl cel | ul ose, titanium di oxi de, polyethylene 30 glycol, synthetic iron
oxi de, and pol ysorbate 80. Wiile the foregoing specification teaches the
principles of the present invention, with exanples provided for the purpose
of illustration, it will be 15 2 7 APR 2005 WD 02/ 064210 PCT/ USO /50810
understood that the practice of the invention enconpasses all of the usual
vari ations, adaptations and/or nodifications as cone within the scope of the
followng clains and their equivalents. 1C 2 7 APR 2000 What is clained is:
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1. The use of a conpound of the fornmula I: NHRL X CHOSO~ 2 2 R5~ \\R2
R3 "i) 5 wherein Xis CH2 or oxygen; Rl is hydrogen or alkyl; and2F§2 @Oq R4
and R5 are independently hydrogen or |ower al kyl and, when X is CH2, an
R5 may be al kene groups joined to forma benzene ring and, 10 when X is
oxygen, R2 and R3 andlor R4 and R5 together may be a net hyl enedi oxy group of
the follow ng fornula (I_I): wherein 15 R6 and R7 are the sane or different
and are hyd s C kyl or are alkyl and are joined to forma

cycl opentyl jor cyglqhexyf Ebﬁg’}?d@c‘fﬂﬁ@'ﬂgﬁ‘r‘”'gq with one or nore

anti -di abetl c agents Int ure medi cament for the treatnent
2

of Type | | diabetes nellitus. im1l wherein the conpound
e uw&ﬁéﬁgﬁ%@&\herel n the

of formula | is topiramale.p3.
Ye_,conpound of fornula | is from about

t herapeutically effective anount\ of
32 to 512 ng. 25 4. The use of Chat 1 Rherein the anti-diabetic agent is
3a sulfonylurea, ,a neglitinide, an

sel ected fromthe group consist4ng
agents which nodify insulin secretion, a biguanide, a“ﬂhiazolidinedione, a
per oxi some proliferator

5 wherein
X is CH2 or oxygen;
R is hydrogen or alkyl; and
R?, R3, R* and R?® are independently hydrogen or lower alkyl and, when
X is CH2, R4 and R® may be alkene groups joined to form a benzene ring and,
10  when X is oxygen, R? and R? and/or R* and R® together may be a

methylenedioxy group of the following formula (i1):

R6><O\§
R’ _
O g (1
wherein _
15 R® and R7 are the same or different and are hydrogen, lower alkyl or are

alkyl and are joined to form a cyclopentyl or cyclohexyl ring;
in combination with one or more anti-diabetic agents in the manufacture

of a medicament for thie treatment of Type |l diabetes mellitus.

20 2. The use of claim 1 wherein the compound of formula | is topiramate.

3. The use of claim 1, wherein the therapeutically effective amount of the

compound of formula | is from about 32 to 512 mg.

25 4. The use of Claim 1 wherein the anti-diabetic agent is selected from the
group consisting of a sulfonylurea, a meglitinide, an agents which modify

insulin secretion, a biguanide, a thiazolidinedione, a peroxisome proliferator-



17 2 7 APR 2005 activated receptor-gamma agoni st (FEAR-gamm), a Retinoid-X
receptor (RXR) nodul ator, an insulin sensitizing agent, an

al pha- gl ucosi dase inhibitor, an insulin, a small nolecule mmcs of APR 2005
insulin, Na a-glucose co-transporter inlhibitor, an anylin agonists and a

gl ucagon antagonist. 5 ~ The use of Claim1l wherein the anti-diabetic agent
is selected fi: t L Si St appret ' sspl Lureas, a

thi azol 1 di néGl oSS SnePI ALt TR I PR AP PR B SRATH RTKEEERTL 2 1. x
1 RS 10 (I) (RX&)enodubstors sGHEswin sengiiering Bients anyalpbgeyiuarsidd &g Inhitsind, R2,

R3, R4 and R5 are_ independently hydrogen or |ower alkyl and, when,K 15 X is
CH2, R4 and aﬁanﬁwﬁ@Smaﬁéﬁeiegpﬁ%gnj%i%@m“&M%@&J%&%%Qaﬂﬁﬂaﬂ%d, when

X is oxygen, 2.and . R3 apdiar R awa ),k I ber. pRytsbe a met hyl enedi oxy
group of the IL114:% ?gvm' ng 'fygr m“iFanﬁT' : ﬁ%rg‘j n Q@%”F?G}éé'nd R are the sane or

differenf and are hydrogen, |lower alkyl or are alkyl and are joined to form
a cyclopentyl or ~,g:lyc_l_ohe>_gf¥;lém_ri ng; in combination with one qr nore

anti - di abet i% ageri&Uupd of hdeipt &NdIEEiNdne BTi-GaRBHT GSREAIS $DFCIERETIT B8 nent
of Syndrone j i hEA: ;
Met abolic S dé%%éH%sﬂnggﬁﬁétﬁcﬂgﬁﬂ’sa:gg?é gl aier%g/gg\a}/ﬁfélrz gﬁ%'ﬁiéﬁg{”%?%“odﬁﬁé“% '
formula | is topiramate. CH2OSO2NHR i s

6. The use of a compound of the formula |:
X 1
RS CH,0SO,NHR
R2
/
10 R R ()
wherein

X is CH2 or oxygen,;
R™is hydrogen or alkyl; and
R?, R3, R* and R® are independently hydrogen or lower alky! and, when
15 Xis CH2, R* and R® may be alkene groups joined to form a benzene ring and,
when X is oxygen, R? and R® and/or R* and R® together may be a

methylenedioxy group of the following formula (1i):

O—
R6>< ;
R’ _
O g ()
wherein
20 R® and R7 are the same or different and are hydrogen, lower alkyl or are

alkyl and are joined to form a cyclopentyl or cyclohexyl ring;
in combination with one or more anti-diabetic agents in the preparation
of a medicament for the treatment of Syndrome X (Insulin Resistance
Syndrome, Metabolic Syndrome, or Metabolic Syndrome X).
25

7. The use of claim 6 wherein the compound of formula | is topiramate.

18



27 APR 2005 8. The use of claim6, wherein the therapeutically effective
anmount of the conpound of fornmula | is fromabout 32 to 512 ng. 9. The use
of Claim 6 wherein the anti-diabetic agent is selected fromthe 52JraPRos
consisting of a sulfonylurea, a neglitinide, an agents which nodify insulin
secretion, a biguanide, a thiazoiidinedione a peroxisone proliferafor-
activated receptor-gamma agoni st (PPAR-gamma), a Retinoid-X receptor (RXR)

modul ator, &n i ndg ¥S&ehsEIM A M@%@'@ﬁf‘e Iﬁ%raé’leb'ﬁﬁa'@i gldecti\®ag@ounhebintor, an
insulin, a %ngouml Leud |mscﬁmq bbP?gb'th%Q. gl ucose co- transporter 10
ant ag

i nhi bi tor myl 1'n agoni sts and & gl ucagon oni st. 10. The use of
Claimé6 V\/nerel n the antl -di abetic agent is selected fromthe group
consisting of netformn, a sulfonylureas, a thjazotidi nediones and i nsul i n.
19 9. The use of Claim 6 whierein the artr diabetic agent is selected from the
5 group consisting of a sulfonylurea, a meglitinide, an agents which modify

insulin secretion, a biguanide, a thiazoiidinedione, a peroxisome proliferaior-

activated receptor-gamma agonist (PPAR-gamma), a Retinoid-X receptor

(RXR) modulator, an insulin sensitizing agent, an alpha-glucosidase inhibitor,

an insulin, a small molecuie mimics of insulin, Na a-glucose co-transporter

10 inhibitor, an amylin agonists and a glucagon antagonist.

10.  The use of Claim 6 wherein the anti-diabetic agent is selected from the

group consisting of metformin, a sulfonylureas, a thiazolidinediones and insulin.

19



